Thermoelectric power and surface magnetic characterization of Ni evaporated layers will be presented, with the comparison with the bulk Ni material. The bulk electrical and magnetic properties are developed gradually, approaching the bulk properties, as the layer thickness increases. Below the thickness of 180 nm, the evaporated layers are amorphous. The epitaxial stresses can appear in both, the anomaly observed in the thermopower and the surface coercivity measurements.
Thermoelectric power and surface magnetic characterization of Ni evaporated layers will be presented, with the comparison with the bulk Ni material. The bulk electrical and magnetic properties are developed gradually, approaching the bulk properties, as the layer thickness increases. Below the thickness of 180 nm, the evaporated layers are amorphous. The epitaxial stresses can appear in both, the anomaly observed in the thermopower and the surface coercivity measurements. While the Kerr eect [1] is originally used for the study of surface magnetic properties, the Seebeck phenomenon, (which has a central role in the thermopower measurements) was originally dened for bulk, macroscopic conductors [2] .
Recently, the thermopower measurement is applied in non-destructive material testing and also in thin layer characterization [3] . In spite of the reported applications several details are not clear, especially in the eld of the possible crossover eects, arising from the mechanically deformed surface layers and the penetration depth of the thermally activated environment, which is inherently developed during the thermopower measurements. In order to control the actual layer thickness, which actually participates in the measurement process, and also to follow the appearance of bulk properties, layers with varying thicknesses were produced by the PVD process. Ni samples were prepared, because the characteristics of its magnetic properties are well known.
In this paper an experimental eort is made, in order to recognize and separate the thin layer eects and the bulk eects, which take part in the thermopower measurements.
Experiment
Materials used are the high purity (4N) evaporated Ni layers (on glassy substrates) and bulk Ni sheets both in cold rolled and normalized state. Details of S(∆T ) are described in Refs. [4] 3. Results
The application of thermopower measurements to the characterization of bulk system is based on the obvious supposition, that the contribution of thin, surface layer is often negligible. For the success of more quantitative * corresponding author; e-mail: szabo@kgtt.bme.hu appreciation of surface eects, the comparison with an independent, but also surface sensitive method seems to be fruitful. Such is the surface magnetization measurement, which is also performed on the same ferromagnetic material (Ni). 
Structural and magnetic characterization of Ni-layers
As the X-ray pattern shows, (see Fig. 2 ) the 25 nm and 70 nm thick layers are fully amorphous, but some crystalline traces can already be detected in the 180 nm thick layer. The 500 nm thick layer is fully crystalline. Fig. 2 . X-diractogram on Ni-thin layers.
The thickness dependence of magnetization process and coercivity
The coercivity of amorphous (thinner) Ni lms is slightly higher than that, for the 500 nm, fully crystalline sample, however the dierence is not signicant (see Table) . The higher coercivity of thin layers (either the amorphous or the crystalline ones) compared to that for the bulk sample, points to the signicance of epitaxial stress evolution during the layer formation. The glassy substrate structure exerts an epitaxial force on the layers, which is sustained during the whole growth process. The shape of magnetization (M ) curves changes with the growing thickness of the layer. While M exhibits discontinuity for the thinner samples, it turns to be continuous with increasing layer thickness (see Fig. 3 ).
Because the penetration depth of the thermal gradient during the thermopower measurements is commensurable, or even higher than the investigated layer thickness, the transformed (or deformed) surface layers may have a serious inuence on the measured value of S. The conclusion is the same for surface magnetic characterization of the same series of evaporated Ni-samples. 3. The existence of epitaxial stress evolution in the evaporated lms is also supported by the high level of surface coercivity, obtained from the Kerr-eect measurements.
